Inhibition by serum components of oxidation and collagen-binding of low-density lipoprotein.
Low-density lipoprotein (LDL) is oxidized by cellular and noncellular mechanisms, both leading to an increased binding to collagen. We have investigated the effect of serum on lipid peroxidation, apoprotein oxidation and the binding of oxidized apoprotein to collagen. During noncellular oxidation, lipoprotein-deficient serum strongly inhibited all three processes. The serum fraction of M(r) > 100,000 was equally inhibitory; this effect was not due to alpha 1 or gamma globulins, alpha 2 macroglobulins, haptoglobins or ceruloplasmin. The serum fraction of M(r) 30,000-100,000 stimulated the binding of oxidized apoprotein but the albumin in this fraction inhibited lipid peroxidation and apoprotein oxidation. Serum ultrafiltrate (M(r) < 1000) inhibited lipid and protein oxidation, and binding; the inhibitory effect was abolished by deionization which removed histidine. The effects of lipoprotein-deficient serum and its fractions on cellular oxidation were similar but weaker than those on noncellular oxidation, HDL inhibited noncellular oxidation as well as binding of oxidized apoprotein. VLDL also inhibited oxidation; this could not be accounted for by its content of apo B. If present in vivo, these inhibitory effects would completely suppress both cellular and noncellular oxidation of LDL and its subsequent binding to collagen.